Spray drying of a poorly water-soluble drug nanosuspension for tablet preparation: formulation and process optimization with bioavailability evaluation.
Spray drying experiments of an itraconazole nanosuspension were conducted to generate a dry nanocrystal powder which was subsequently formulated into a tablet formulation for direct compression. The nanosuspension was prepared by high pressure homogenization and characterized for particle-size distribution and surface morphology. A central composite statistical design approach was applied to identify the optimal drug-to-excipient ratio and spray drying temperature. It was demonstrated that the spray drying of a nanosuspension with a mannitol-to-drug mass ratio of 4.5 and at an inlet temperature of 120 °C resulted in a dry powder with the smallest increase in particle size as compared with that of the nanosuspension. X-ray diffraction results indicated that the crystalline structure of the drug was not altered during the spray-drying process. The tablet formulation was identified by determining the micromeritic properties such as flowability and compressibility of the powder mixtures composed of the spray dried nanocrystal powder and other commonly used direct compression excipients. The dissolution rate of the nanocrystal tablets was significantly enhanced and was found to be comparable to that of the marketed Sporanox®. No statistically significant difference in oral absorption between the nanocrystal tablets and Sporanox® capsules was found. In conclusion, the nanosuspension approach is feasible to improve the oral absorption of a BCS Class II drug in a tablet formulation and capable of achieving oral bioavailability equivalent to other well established oral absorption enhancement method.